Ahstract--It is imperative to forecast advanced or emerging technologies to aid in decision making on firm's R&D investments and business plan for commercialization efforts. Even though a company must align R&D planning with overall business planning such as manufacturing, sales and marketing, personnel, and finance, systematic management approaches are limited in it based upon the prediction of technological change and speed. This paper aims to provide a decision support tool to aid in strategic service planning and technology development in a firm. The study is to enhance strategic development of service and product with the consideration of emerging technologies. This model helps decision makers to easily identify emerging technologies and new research fields with systematic decision making process.
I. INTRODUCTION
Technological change is associated with a high degree of Since 1960's, long range planning has been increasingly used by corporate management [1] . Long range planning is a formalized activities involved in setting a long-term goals for business and define specific plans to achieve these goals [2] .
In the mean time, the primary needs of TF shifted from govermnent to private companies. Around late 1960s, Erich Jantsch and Robert Ayres described that the company started to focus on the integration of technological forecasting with long-range planning, and the implications for organization structure and operations [3] [4] . Most firms have some framework of formalized planning. Forecasting is one of the essential inputs to planning [1] . Furthermore, with the rapid change of technology platform, while many companies are integrated with other functions and govermnent policies, TF activities such as the technology roadmap, business/technology strategy, and information technology (IT)
has gained more significance than the accuracy of prediction.
In practice, TF is inevitably needed to help decision makers to identify and assess opportunities and threats in firms'
competitive business environment, allocate resources in R&D portfolio and new product development, and develop strategies in creating strategic alliances such as licensing in/out and joint ventures. TF is imperative to corporate planning group and R&D laboratories not only to formulate business and technology strategy but to review R&D program. social, and environmental) [6] . Furthermore, it is of significance that the interaction of exploratory, or opportunity-oriented, and normative, or mission-oriented, forecasting be stated correctly [7] [8] . There are a number of papers to combine with other TF tools in order to offset weaknesses of one forecasting technique such as technology roadmapping with scenario technique [9] , Delphi with cross impact analysis [10] , Bibliometric with growth curves and system dynamics [6] , and technology roadmapping with morphological analysis and text mining [11] , etc. The goals of the proposed research are:
• Extend existing Technology Roadmap (TRM) models to include a layer for service generation.
• Develop a strategic decision method to capture emerging technologies in the application area integrating the use of research award/publication/patent data in the existing TRM methodologies.
• Develop an emerging TRM in the application area of smart grid technologies and services in current electric power delivery system.
• Propose strategic decisions to meet future needs and give recommendations to the policymakers, researchers and other stake holders to better develop and implement R&D projects in the country. 
4) Standardization Issue
• Standardization is one of the key elements to promote smart grid services with a framework for interoperability.
• Early and active participation in standardization process will minimize the potential cost impacts on customers that 
V. RESEARCH METHODOLOGY
The service sector has been becoming increasingly significant in that customer value is defined by some combination of product value and service value. At first, IBM calls out that the economies of the world are becoming more and more service drive [13] . Since the concept of service Consulting [14] , it has begun to draw attention in academic as
. The objective of service science is "to increase the productivity of the service industry, promote innovation, and create greater validity and transparency when assessing the value of investments in services" [14] . The development of "service sciences" has introduced new challenges in managing and forecasting technology.
Product-service system (PSS) has been popularized in practice and literature since late 1990s [18] . Its definition varies, however, PSS is typically defined "a marketable set of products and services capable of jointly ful f illing a user's need, the product/service ratio in this set can vary, either in terms of function ful f illment or economic value" [18] . PSS represents the transition that product is not simply seen as a competitive advantage asset any more. Service with product plays a more significant role in customer satisfaction and market success. Therefore, one of the significantly required studies is to provide the strategic decision-making process that allows companies to adapt themselves to the specific conditions of their marketplace [19] . The roadmap associated with services can be classified into two categories. The first is service roadmap which focuses on developing roadmap of service elements delivering major service with accompanying minor goods and services such as food and logistic services or pure service, where hybrid is the offering type in which goods and services are equal in balance like IT services [20] .
The second is to include service layer independently with Technology Roadmap that adds the "service layer" to the traditional roadmap structure. This is recognized as an independent layer that is important in a strategic roadmapping process. This format can be defined service initiative technology roadmap which focuses on identifying a specific aspect of service initiative with respect to each market driver.
Organizations that provide services need to understand and strategically plan to this product/service integration based on technology. It can be used in product and service development planning.
Therefore, the proposed framework of this paper to integrate product, service and standardization is to begin with identification of technology roadmap format. Presented in Figure 2 is the overall process of this research.
A. The study uses five data sources such as Community of The experts will be presented with the data mining results from the previous step and using a web-based instrument the first round of the Delphi gives experts an opportunity to modify the pre-developed list of technologies and estimate the time of occurrence.
In addition, currently existing standards will be provided to the committee based on the literature review, mapped to the technological requirements. The experts will identify the key challenges with the standardization of situational awareness and deploy extensional mapping of potential standards relevant for the requirements of the future smart grid.
The time span will cover the next 10 years broken into 3
phases. Subsequent rounds of the Delphi will be conducted as needed to verify and modify the first round data.
D. Stage 4: IdentifY product and service elements
At this phase, it needs to develop blueprint for product and service elements, which allows a company to explore all the issues inherent in developing or managing product and service offerings. It can reduce the potential for failure and enhance management's ability to deal with issues effectively.
Products are typically tangible objects which has time and space dimension, while services are comprised of activities or processes that solely exist in time. Recently products and services have been symbiotic ally linked together. In this step, We can find the answers to critical questions:
• What product attributes do customers care about?
• What service attributes do customers concern?
• What are the most preferred features?
• What relationship do they have between products and services? There are a variety of forms of product and service integration. Tukker proposes eight types of product and service system [35] . Figure 7 also illustrates a range of product-service offerings based on the analysis of the customer-supplier interface [36] .
Total customer value is said to be comprised of the sum of the product and service value. For this study, servitization level should be identified to fulfill the demand of product and service more successfully in a way that measure the relative value of product and service features. It can be simply calculated by multiplication of relative value of products (RVP) and relative value of services (RVS). Demand ful f illment range from 0 to 1, based on value of the expert decision.
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1) Strategic planning
The new services should align with the overall objective of the organization. The general strategic direction must be set and policy guidelines for the new service development should be established at this stage. A new service strategy aims to search for new opportunities and identify appropriate new service ideas. With the product-service-technology relation strategy matrix, the company can identify new service and business opportunities.
A crucial part of strategic development is to determine the pre-defined business/market drivers that will be used in the research. This will be determined based on consultations with expert panels to identify strategic drives within the timeframe of the research. tool is employed to structure customer's requirements and needs into service development process.
2) Idea Generation
Shown in Figure 9 above, based on the strategic matrix of service and product as well as service and teclmology characteristics, service layer will be developed by expert panel, internal experts and external customers.
3) Idea Screening
Idea screening serves as a function for new service Source: adapted fr om [44] .
thinking: innovators and customers Glusko introduces seven contexts for service design:
• Person-to-person service There are several steps to this analysis. ii. Universities, research institutes, and national labs can capture areas of research focus.
iii. Companies can identify the direction of customer needs and areas of commercialization endeavors.
This study is built upon the diverse theoretical groundwork in database, artificial intelligence, statistics, information retrieval, productivity analysis, and knowledge acquisition from experts. The fundamental model can be expanded to be applicable for a variety of industry fields. The application of power industry in this research will provide practical insights by indentifying and highlighting the R&D plan to be developed. Furthermore, the expected outcome of this research is to introduce a model that identifies the gaps between service drivers/needs and expected available technology products. Multiple sources of research data will be used to develop a roadmap that spans 3 different stages of time to evaluate and roadmap emerging technologies. The business and market drivers will be identified and mapped to service needs for the geographical area studied. Identification of these gaps can serve as a feedback loop to strategic smart grid technology management. It will also highlight where there are missing links in the technology roadmap that will prevent the company from filling the complete service needs.
On the other hand identification of gaps in the technology realm will identify where not enough resources are being allocated to bring needed products to market. 
